Introduction
============

Childhood exanthemata are caused by a broad spectrum of common pathogens. Many exanthemata initially present very similarly, even though caused by different organisms -- ranging from virus to bacteria -- as well as having different rates of morbidity and mortality. In the majority of cases the diagnosis is only of academic value, since therapy does hardly differ. However, in some cases accurate and prompt diagnosis is paramount, since therapy and appropriate hygiene measures prevent added morbidity and mortality.

We present a case which demonstrates the importance of considering relatively rare conditions as the cause of a childhood exanthema. The one main differential diagnosis, Staphylococcal Scalded Skin Syndrome (SSSS), also known as dermatitis exfoliativa neonatorum or staphylogenic Lyell syndrome, is caused by group II coagulase-positive staphylococci, usually phage type 71, which elaborate exfoliatin (also called epidermolysin), a toxin that splits the upper part of the epidermis just beneath the granular cell layer \[[@R1]\]. The infection often begins during the first few days of life in the umbilical stump or diaper area; in older children, the face is the typical site. Toxin produced in these areas enters the circulation and affects the entire skin. The differential diagnosis includes drug hypersensitivity, viral exanthemas, scarlet fever, thermal burns, genetic bullous diseases (e.g. some types of epidermolysis bullosa), acquired bullous diseases (e.g. pemphigus vulgaris, bullous pemphigoid), toxic epidermal necrolysis and rare the Kawasaki syndrome. Kawasaki syndrome (KS) or Kawasaki disease is an acute febrile illness of unknown etiology that primarily affects children younger than 5 years of age. KS is characterized by fever, rash, swelling of the hands and feet, irritation and redness of the whites of the eyes, swollen lymph glands in the neck, irritation and inflammation of the mouth, lips, and throat. Serious complications include coronary artery dilatations and aneurysms. The standard treatment with intravenous immunoglobulin and aspirin substantially decreases the development of these coronary artery abnormalities \[[@R2]\]. For epidemiologic surveillance, CDC defines a case of KS as illness in a patient with fever of 5 or more days duration (or fever until the date of administration of intravenous immunoglobulin if it is given before the fifth day of fever), and the presence of at least 4 of the following 5 clinical signs \[[@R3]\]:

rashcervical lymphadenopathy (at least 1.5 cm in diameter)bilateral conjuctival injectionoral mucosal changesperipheral extremity changes.

Because SSSS is, in contrast to Kawasaki Syndrome, highly transmissible to other paediatric patients via the hands of the staff, isolation of cases is recommended, whereas for KS isolation of cases is not required.

Case report
===========

A 15 month old boy presented with generalised rash for two weeks, runny nose for one week and off feeds. No fever was noted by his mother. One day prior to admission the family's general practitioner prescribed 250 mg Flucloxacillin, 8 hourly, of which only one dose was taken. The patient was known to suffer from atopy. His asthma was treated with Salbutamol 100 µg inhalers for the last 4 months, his eczema with hydrocortisone cream. No allergies were known. The little boy has had his Pertussis, Tetanus, Diphtheria, Haemophillus influenza B and oral Polio vaccinations at 2, 3 and 4 months of age. There were no recent vaccinations.

On inspection the patient was irritable and crying, a generalised erythematous rash was present with mild exfoliation in the axilla, the back of the neck and ears. A perioral and periorbital rash with fissured, cracked lips was also present. The pulse was 120 beats per minute, the systolic blood pressure 90 mm Hg, the respiration rate 30 per minute, the temperature 37.0°C, the capillary return was 1 second, the oxygen saturation 98% in air. His pupils were equally reacting to light, and normal fundi and a marked conjungtival injection were noted. The patient had a red tongue and a slightly inflamed throat. A few markedly enlarged cervical lymph nodes were also present. The other systems did not reveal any abnormalities.

Clinical impression and differential diagnoses
==============================================

One of the differential diagnoses was SSSS because of generalized erythematous rash, exfoliation of the skin and conjunctival injection. In SSSS a scarlatiniform erythema develops diffusely and is accentuated in flexural and periorificial areas. The inflamed conjunctivae occasionally become purulent. Characteristically, circumoral erythema is prominent as is radial crusting and fissuring around the eyes, mouth and nose. At this stage the patient may be Nikolski positive. The desquamative phase usually begins after 2--5 days of cutaneous erythema. The healing process occurs in 10--14 days without scarring. SSSS occurs predominantly in children under 5 years of age and includes a range of different skin manifestations, ranging from localized bullous impetigo to generalized cutaneous involvement with systemic illness (\[[@R4]\], p. 1891-2).

Even though no pyrexia was observed, there was a strong suspicion of KS, since four of the six criteria for diagnosing KS were present. The diagnosis of KS depends on the identification of clinical criteria, which are the following: (1) fever for at least 5 days, (2) nonexudative conjunctival injection, (3) erythema of the oropharynx and lips (with cracking), strawberry tongue, (4) acute no purulent lymphadenopathy (one or more nodes of at least 1.5 cm in diameter), (5) polymorphous erythematous exanthema, (6) at least one of the following: erythema of the palms and soles, oedema of the palms and soles, desquamation of the tips of the digits and around the nails \[[@R5]\]. KS is diagnosed if 5 or more of the above named criteria are present. There are also some distinctive, however nondiagnostic, laboratory features in KS: elevated Erythrocyte Sedimentation Rate (ESR), leukocytosis, thrombocytosis, sterile pyuria, moderately elevated transaminase levels and elevated level of acute phase proteins \[[@R6]\].

Another quite common cause for a similar presentation is Toxic Epidermal Necrolysis (TEN), which appears to involve a hypersensitiviy reaction that results in damage to the basal cell layer of the epidermis. It is triggered by a variety of drugs and vaccinations such as Diphtheria and Measles. The criteria for diagnosing TEN are: (1) widespread blister formation and morbilliform or confluent erythema, associated with skin tenderness, (2) absence of target lesions, (3) sudden onset and generalisation within 24 hours, (4) the histological finding of a full thickness epidermal necrosis and minimal to absent dermal infiltrate. In TEN the Nikolsky sign is only positive at the site of erythema, the desquamation does not occur over macroscopically unaffected skin (\[[@R4]\], p. 1852).

Diagnosis
=========

While awaiting the results of the investigations, the patient's skin suddenly started to peel dramatically and developed a generalized positive Nikolsky sign.

Due to the absence of pyrexia, a normal CRP, a normal platelet count, no recent history of vaccination, a prolonged onset of more than 24 hours and the massive desquamation, the admitting team excluded KS and TEN. The clinical diagnosis of SSSS was established. As a consequence further investigations such as Electro Cardiogram (ECG) and echocardiography were not performed. The blood cultures were negative after 48 hours and the skin swabs grew heavy mixed commensal skin flora.

Discussion
==========

In Japan and the United States of America KS has become the most common cause of acquired heart disease in children \[[@R7]\]. The incidence of KS in Great Britain is 3.4 per 100.000 children under 5 years \[[@R8]\] as compared to 172.2 per 100.000 children under 5 years in Japan \[[@R9]\]. The serious complications of KS are systemic vasculitis resulting in coronary artery aneurysmata (15--30%) \[[@R10]\] and myocardial infarction or aneurysm rupture. The case fatality rate of 3.7% observed in KS patients in Great Britain in 1990 \[[@R8]\] is unfavourably high compared to 0.1% in Japan \[[@R9]\]. These figures may be a direct reflection of the fact that British doctors are not that commonly exposed to patients with KS and hence do not include KS in their differential diagnosis. It is also very important to consider KS if less than 5 criteria are present, as occurring in the well described atypical KS. In these patients it is recommended to perform serial echocardiography including 2 examinations in the first 3 weeks after onset \[[@R11]\] the treatment of choice is 30 mg/kg acetylsalicylic acid daily until the fever settles as well as intravenous immunoglobulins, 2 g/kg, as a single infusion within 10 days of onset. This significantly decreases the incidence and severity of aneurysm formation as well as relieving symptoms \[[@R2]\]. There is no clear evidence of the infectious etiology of this condition and infection control measures do not appear to be necessary.

However, therapy for SSSS requires intravenous antibiotic treatment, directed towards eradication of the exfoliating toxin producing Staphylococcus aureus, supportive skin care, and attention to the fluid and electrolyte balance. Furthermore it is important not to hesitate in commencing analgesia, since the patients suffer from marked skin tenderness. From an infection control point of view, SSSS is, in contrast to KS, highly transmittable to other paediatric patients via the hands of the staff. Therefore correct hand hygiene as well as barrier nursing is important until the diagnosis is established. Diagnosis is either clinical or via skin biopsy, which shows subcorneal granular layer split and as a characteristic feature the absence of inflammatory infiltrate \[[@R3]\].

In TEN it is paramount to appreciate etiologic factors, particularly when the symptoms are drug induced. In those circumstances the administration of the drug must be discontinued immediately. Management is directed towards correcting fluid and electrolyte imbalances as well as treating secondary skin infections. Analgesia therapy is also very important since marked skin tenderness is present.

SSSS is, in contrast to KS, highly transmittable to other patients \[[@R12]\]. In this situation, strict application of infection control measures and the importance of prompt isolation of all infectious patients and those with presumed or possible infection until an infectious etiology has definitely ruled out cannot be overemphasised.

In staphylococcal infections the most important route of transmission is direct by contact from one patient to another and indirect by the hands of the staff. Therefore, by application of general infection control measures and barrier nursing, as long as they are perfectly practised, strict isolation in a single room is not warranted. However, implementation of infection control in children is aggravated by the normal behaviour of the children themselves. Close contact of young children is almost constant unless children are specifically segregated. Hence, to facilitate infection control measures in paediatric patients infected or colonised with pathogenic organisms, contact isolation in a private room should be practised.

When a private room is not available, special emphasis has to be placed on selecting the roommates for a possibly infectious patient. Immunocompromised patients and patients who are about to undergo extensive surgery with insertion of prosthetic devices should not be chosen as roommates for children with suspected SSSS. Also, patients with impaired kidney function may also be at high risk of acquiring complications after colonisation with exotoxin producing strains of Staphylococcus aureus, since the exotoxin, which is produced by a localised infection and released into the blood stream, is primarily eliminated through the kidneys.

Hand disinfection remains the single most important means of preventing nosocomial infections. Barriers should be used as needed when soiling of clothing, skin or mucous membranes is anticipated. Gloves should be used for anticipated contact with mucous membranes, intact and non-intact skin and all secretions. Meticulous hand disinfection has to be performed after gloves are removed and before taking care of another patient.

Gowns are worn only when patient contact is likely to lead to direct soiling of garments with infective material. The likelihood of contamination or soiling usually determines whether a health-care worker needs to wear a gown or other barriers, such as plastic aprons.

The use of masks is eventually indicated for those who care in a close contact for the patient and droplet transmission by inducing aerosol during skin-manipulations can not be excluded. Linen and contaminated dressings must not be handled with fingers but should immediately be placed, with forceps or gloves, into a container or bag which is immediately closed and sealed. Double bagging is not needed unless the outside of the bag is soiled.

In general, high standards of cleaning, avoiding overcrowding, minimising inter-ward transfers and maintaining adequate levels of trained ward staff should be maintained.
